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Mobility - Column Leaching, Unaged Soils

CONCT.USTIONS:

This study is acceptable and can be used to partially satisfy
the Mobility in Soils (163-1) data requirement. No additional data
on the mobility of parent V-53482 are required.

The mobility of unaged [“C]-V-53482 (uniformly phenyl ring
labeled, and labeled in the 1- and 2-positions of the 3,4,5,6-
tetrahydrophthalimido moiety) was 1low to high in 36-cm soil
leaching columns, using four |soil types. The soils were treated at
an application rate of approximately 0.26 ug/g, which is about
three times the maximum field application rate.

The material balance was 92.3-102.8% of the applied.
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~acetonitrile to make a_fort%f
C

METHODOLOGY :

[Ph—MC]—V—53482 (uniformly phenyl-ring labeled, radiochemical
purity 96.7%, specific activity 418 mCi/g) was dissolved in 3 mL of
cation solution with mean total count
of 305405 dpm/S5SuL. [ THP~ -V-53482 (labeled in the 1- and 2-
positions of the 3,4,5,6-tetrahydrophthalimido moiety,
radiochemical purity 96.8%, specific activity 310 mCi/g) was
dissolved in acetonitrile to make a fortification solution with
confirmed homogeneity.

Four soils were sieved (2-mm) and air dried. The soils
included a Plainfield sand (97% sand, 1% silt, 2% clay, 0.3% O0.M.,
pPH 5.4), a California College sandy loam (67% sand, 29% silt, 4%
clay, 1.2% O.M., pH 7.8), a Mississippi silt loam (29% sand, 58%
silt, 13% clay, 1.1% O.M., pH 7.0), and a Kewaunee clay loam soil
(21% sand, 47% silt, 32% clay, 5.0% O.M., pH 7.0). 100-g portions .
of each soil types were placed in glass containers. The Plainfield
sand and the Californaé College sandy loam soils were fortified
with 370 uL of the [Ph-"C]-V-53482 fortification solution, and 170
uL of the [THP- C]-V-53482 fortification solution. The Mississippi
silt loam and H?e Kewaunee clay loam soils were fortified with 230
uL of“the [Ph- C]-V-53482 fortification solution, and 135 of the
[THP- C]-V-53482 fortification solution. The applied concentration
of test material was calculated to be about three times the maximum
field application rate (0.256-0.262 ug/qg).

Each glass column was cut into six 6-cm segments. The inner
diameter was 2-inches (5.1 cm). Two columns per soil type were
filled with untreated soil to a uniform density. Series of traps
for volatiles were located at | the top and the bottom of the column.
Each series had traps o charcoal, ethylene glycol, 2-
ethoxyethanol:ethanolamine (1:1), and water media in that order.
The radioactivity in each of the traps was determined by LSC."-
About 1030 mL of 0.01 N to 0.02 N CaCl, were applied to the
columns. The application rate averaged 0.65-2.9 cm/hr for the
California College sandy loam, the Mississippi silt loam, and the
Kewaunee clay 1loam soils. It averaged 51-122 cm/hr for the
Plainfield sand.

The amount of radioactivity was determined by LSC for each

leachate fraction. Those leachates containing >1% of the applied

radioactivity plus three selected leachates containing <1% of the
applied radiaoctivity were extracted. Portions of leachate were
extracted with isopropyl alcohol and partitioned with ammonium
sulfate or calcium chloride The isopropyl alcohol phase was
evaporated and redissolved| in ethyl acetate, vortexed and
sonicated. 1In the cgse of the leachates from the Plainfield Sand
fortified with [Ph- C]-V-53482, portions of about 25-mL were
extracted three times with 25-mL portions of dichloromethane. The
combined extracts and extracted leachate were weighed and counted
by LscC. The leachates from the California College sandy loam
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fortified with [THP-'‘C]-V-53
ethyl acetate. The combined
weighed and counted by LSC.

The leachate extracts
solutions of V-53482 by two-d
systems were used:

toluene:ethyl form:

hexane:ethyl acetaf
The V-53482 reference stand
quenching. The radioactivi
imaging and autoradiography.
concentrated and co-injected
using a gradient mobile phase
radioactivity detection.

: Duplicate portions of
oxidized by combustion,
Additionally, those soils
radioactivity plus four or f{

applied were extracted with 1

(Extract 1), then with thre
(Extract 2). The extracts

soils were combusted and t
Extracts 1 and 2 above were

system described previously.

analyzed by the HPLC system ¢
RESULTS:
The mobility of unaged

labeled, and labeled in the

482, were extracted three times with
extracts and extracted leachate were

were cochromatographed with standard
imensional TLC. The following solvent

ate:formic acid (5:7:1)

te (4:3)

lard was located by UV-fluorescence

'ty was measured by radioanalytical
Selected aliquots of leachate were

with a reference standard in an HPLC

of acetonitrile:water and both UV and

the soil s&ctions were homogenized,

and the CO, determined by LsSC
cohtaining 2>10% of the applied

fFive sections containing <10% of the
three portions of acetone:water (5:1)

portions of acetone:1 N HCl (9:1)
ere counted bx;LSC; portions of the
he resulting CO, measured by LSC.
analyzed by the two-dimensional TLC

Selected soil extracts were also
lescribed before.

[MC]—V-53482 (uniformly phenyl ring
1- and 2-positions of the 3,4,5,6-

tetrahydrophthalimido moiety)

leaching columns, using four
an application rate of appr
three times the maximum fi

was low to high in 36-cm soil
oil types. The soils were treated at
ximately 0.26 ug/g, which is about
1d application rate. The average

:

calculated values obtained are as follows:

[Ph- ¢j [THP- ")

Soil R, K, K. R, K, K.
Plainfield sand 0.61 0.465 265 0.59 0?484 277
California College 0.56 0.833 118 0.57 0.744 105
sandy loan

Mississippi silt loam | 0.15 11.0 1705 | 0.30 4.37 675
Kewaunee cla;ﬁloam 0.08 24.0 8l6 0.11 14.6 497

The material balance was 92.3-102.8% of the applied. The
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COMMENTS :

US EPA ARCHIVE DOCUMENT

majority of the radioactivity| detected was identified as parent V-
53482. Several minor degradation components were present at <10%
of the applied.

[Ph="c1-v-53482

[Ph-14C]-V—53482 showed low mobility in a Mississippi silt loam
and a Kewaunee clay loam soils. The estimated K; values are 8.70-
13.4 and 18.9-29.0 for the the silt loam and the clay loam soils,
respectively. Respective K, values are 1340-2070 and 644-986. The
estimated TLC R; values are 0.12-0.17 for the silt loam soil, and
0.06-0.09 for the clay loam soil. ([Ph- C]-V-53482 showed moderate
mobility in a Plainfield sand. The estimated K,, K., and TLC R
values are 0.454-0.477, 258-271, and 0.61, respectively. [Ph- C]-
V-53482 showed high mobility in a California College sandy loam
soil. The estimated K,, K,, and TLC R; values are 0.783-0.884, 111-
125, and 0.54-0.57, respectively.

[MC] residues in the leachate fractions totaled 63.0-71.8%,
48.0-54.1%, 5.5-9.0%, and [2.4-3.6% of the applied for the
Plainfield sand, cCalifornia College sandy loam, Mississippi silt
loam, and Kewaunnee clay loam soils, respectively.

[THP-"*c]1-V-53482

[THP-14C]—V—53482 showed moderate mobility in a Plainfield sand
and a Kewaunee clay loam soils. The estimated K, values are 0.418-

- 0.555 and 13.2-16.0 for the the sand and the clay loam soils,

respectively. Respective K values are 238-315 and 449-544. The
estimated TLC R, values are 0.5%-0.62 for the sand, and 0.10-0.12
for the clay loam soil. [THP- C]-V-53482 showed low mobility in
a Mississippi silt loam soil. The estimated K, K,, and TLC R,
values are 4.36-4.37, 674-675, and 0.30, respectively. [THP- C]-V-
53482 showed high mobility in a California College sandy loam soil.
The estimated K;, K., and TLC R; values are 0.709-0.779, 100-110,
and 0.55-0.59, respectively.

[MC] residues in the leachate fractions totaled 58.5-69.1%,
51.9-57.0%, 14.8%, and 4.4-5.4% of the applied for the Plainfield
sand, California College sandy loam, Mississippi silt loam, and
Kewaunnee clay loam soils, respectively.

1. All four soils tested were analyzed for presence of
microorganisms prior to study initiation. Results showed that
there was a viable microbial population in all soil types.

2. There is a typographical error in one of the study reports
(MRID# 42684907). On page 16, the authors cite the
Fortification Solution Preparation section as Page 13. It is
actually on page 15 of the text.
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3. According to the study, in the Mississippi silt loam and
Kewaunee clay loam soils, there was a substantial quantity of
soil adhered to the columns and containers. Rinses of acetone

were collected and cou

nted by LSC. The amount of radio-

activity found was <4.0% of the applied.

4. In order to determine the recoveries of radioactivity of the”

two-dimensional TLC pr

ocedure, one soil and one 1leachate

extracts were tested. The TLC plate was divided into various
areas and scrapings analyzed by LSC. The recoveries were

95.4-102.4%.

5. The efficiency of the

soil oxidation procedure was  also

determined using all four soils, fortified at three levels of
radiocactivity. The oxidation efficiency factor ranged from

0.950 to 1.07.

6. Less than 0.1% of the ra

diocactivity was found in the traps for

volatile components, indicating little volatilization during

the process.

7. Leachate samples were extracted and analyzed on the day of
collection or stored in a freezer for <3 weeks. No storage

stability was provided.

8. The registrant used a ¢

olumn leaching protocol to assess the

mobility of V-53482 because the rapid hydrolysis of the
chemical precluded the use of batch equilibrium methods.

der60c
jlm
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HLA 6320-102
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Figure 2. Schematic diagram of the column leaching apparatus.
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Table I

Summary of the Total Radicactivity Found
ng the Soil Column Matrices

-

HLA 6320-102

: ngghgte' - 01 Rinse
Column Leachate ection So11
Number  _Number  Individual Total Number Individual Iotsl  Column  Container

Plainfield Sand
1 1 37.0 71.8 0 17.8 31.0 NA NA
2 27.3 1 4,2
3 6.2 -2 1.9
4 1.3 3 2.3
4 2.6
5 2.2
2 i 31.1 63.0 0 18.6 2.4 NA NA
2 19.1 1 5.5
3 9.3 2 1.7
4 3.5 3 2.3
4 1.6
5 2.7
California College Sandy Loam
b 1 0.5 48.0 0 10.0 49.3 RA NA
2 12.9 1 13.4
3 19.3 2 8.3
4 15.3 3 6.5
4 5.3
5 5.8
2 1 0.3 54.1 0 11.3 43.1 NA NA
2 21.6 1 10.9
3 19.2 2 7.0
4 13.0 3 4.8
4 4.3
5 4.8
Mississippi Silt Loam
1 1 ND 9.0 0 7.0 79.6 2.6 1.1
2 0.7 1 14.3
3 2.5 2 26.1
4 5.8 _ 3 20.8
4 7.5
5 3.9
2 1 0.2 5.5 0 7.2 83.4 2.9 1.1
2 0.4 1 16.2
3 2.0 24.8
4 2.9 23.9
7.7
3.6
Kewaunee Clay Loam
1 1 0.1 3.6 40.4 88.6 1.5 1.2
2 0.9 38.1
3 1.8 6.3
4 1.1 1.5
1.3
) 1.0
2 1 0.1 2.4 45.4 89.4 1.1 1.7
2 0.6 28.8
3 1.0 11.8
4 0.7 1.5
1.1
0.8

NA Not applicable (samples not analyzed).
ND Not dggected. (samp yzed)

b Individual soil values from Apperidix D; Table D-I.

a4  Individual leachate values from Appendix C;| Table C-1.

-3.7 —

Column Total

102.8

95.4

97.3

g7.2

92.3

92.9

94.9

94.6



’ Teble 11

Mean Summary of Radioactivity Found In the Leachate®

Mean Percent of Applied Radioactivity

A
©
}.
QM
\
T
Leachate Extracted _JLC Distribution found in the Leachate Extract N Iotolb (\
Number ~ Leachate ~ Y-53482 origin Area 1 Area 2 Area 3 Ares & Area S Area 6 Unresolved Total Leachate L\,
Plainfield Sand \
<
1 0.8 32.5 ND ¥ 0.4 ~ 0.3 ) " 0.2 33.4 3.2 \
2 1.1 22.0 <0.1 ND ND ND ND ND ND 0.2 22.2 23.3 83
3 0.2 7.5 <0.1 " 0.2 ") ") ") ") w 1.7 7.9 X
4 0.1 2.3 ND ND 0.1 ) ) ND N w0 2.4 2.5 ‘0\3
Catifornia College Sandy Loam
1 NA NA NA NA NA NA NA NA NA NA NA 0.4.
2 ND 11.0 1.2 WD 1.3 0.3 ND ND 0.3 3.2 17.3 17.3
3 <0.1 13.8 1.7 )] 0.6 0.2 No N N 3.1 19.4 19.4
3 <0.1 11.2 1.0 N () () ) ) L) 2.1 14.3 1%.3
~N
Mississippi Si o
1 NA NA NA NA NA NA NA NA NA NA NA 0. 1.
F 4 NA NA NA NA NA NA NA NA NA NA NA 0.6"
3 ) 0.8 0.2 0.1 0.5 0.1 0.1 0.1 N0 0.6 2.5 2.5
& N 1.7 0.5 0.2 0.5 0.2 0.1 0.2 L) 1.2 4.6 4.6
Kewaunee Clay Losm
1 NA NA NA NA NA NA NA NA NA NA NA 0.1*
2 NA NA NA NA NA NA NA NA NA NA NA ‘ 0.8.
3 » 0.3 0.1 0.1 0.3 0.1 0.3 NO ) 0.2 1.4 1.4 |
& (/] 0.3 0.1 0.1 0.2 0.1 0.2 ) ()] 0.2 1.2 1.2 '
xr
NA Not appliceble (samples not snalyzed). ;
ND Not detected. 3
@ Mean of values in Appendix C; Teble C-IV. ] ) g
b Sum of values in this table. This totsl mey not agree with the total in Table | due to rounding. -
' o
. . ~



Table 111

Mean Summary of Radioactivity found in the Sofl Sections®

\\.\
=
o
Mean Percent of Applied Radioactivity : \
Section  Extracted TCE bistribution found Tn the Soit EXtroc > Tota] ~
Number  __Soil : .. : Are 2 Area 3 res Area s Atea & Uncesolved Jotal soil -
Plainfield Sand &
0 0.9 12.8 3.2 ) ') ND 0.3 ") N 1.2 17.5 18.4 \
1 NA NA WA NA NA NA NA A NA NA NA 4.9° -
2 NA NA NA NA NA NA NA NA NA NA NA 1.8° >
3 WA NA NA A NA NA NA NA NA NA NA 2.3* &\)
4 NA NA NA NA NA NA NA NA NA NA NA 2.1* \é
5 NA NA NA NA NA NA NA NA NA NA NA 2.5* oQ
. California Cotlege Sandy Loam N
0 2.8 6.4 0.5 ND ND ND 0.6 " ) 0.5 8.0 10.8
1 3.3 6.7 1.0 N ") ND 0.8 ") ") 0.5 9.0 12.3 .
2 2.7 3.4 0.3 0.2 0.4 0.2 ™) ™) NO 0.7 5.2 7.9
3 A NA NA NA NA NA NA NA NA A NA r.7°
4 NA NA NA NA NA NA NA NA NA NA NA 5.7*
s NA NA NA NA NA NA NA NA NA NA NA s.8° ~
ssippi Sil b
0 1.0 5.0 0.1 0.2 0.3 0.2 NO 0.1 ) 0.4 6.3 7.3
1 1.9 10.6 1.4 0.2 0.4 0.1 o - 0.1 0.2 0.6 13.6 15.5
2 2.6 19.5 1.5 0.6 0.2 0.2 <0.1 N 0.2 0.8 23.0 5.6
3 2.0 15.9 2.0 0.9 0.2 0.2 0.2 ") 0.2 1.0 20.6 22.6
4 1.0 5.6 0.2 0.1 0.3 0.1 N o 0.1 0.3 6.7 7.7
5 NA NA NA NA NA NA NA NA NA NA NA 7.6"
ews lay Loam
0 5.0 32.8 1.9 0.6 0.6 ND ND ") ) 2.1 38.0 43.0
1 5.4 2.4 X N 0.3 D ") ™) » 1.3 28.1 33.5
2 1.6 6.5 0.4 0.1 0.3 ) 0.1 ") ") 0.3 7.7 9.3 |
3 NA NA ) NA NA NA NA NA NA A NA 9.1°
3 NA NA NA NA M M NA NA NA NA NA 15" E '
5 NA NA NA NA NA NA NA NA NA NA NA 1.2° o
) w
~N
:3 :g: ;g;tagct:::fe (samples not snalyzed). Z
; Mesn of values in Appendix D; Table D-1V. 8

Sum of values in this table. This total may not agree with the total in Table | due to rounding.
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Table IV
DeterminTtion of K, and K . Values
Soil Organic - Soil Weight in Column Void
Column Carbon Initial Saturated Volume Vp
Number (%) (q) (q) (g) da)
Plainfield Sand
1 0.176 949.6 1,115.6 166.0 597
2 0.176 950.2 1,165.7 215.5 669
California College Sandy lLoam
1 - 0.706 910.6 1,155.3 " 244.7 1,050
2 0.706 909.9 1,161.9 252.0 964
Mississippi Silt Loam
1 0.647 710.0 1,026.8 316.8 6,492
2 0.647 710.0 1,040.7 330.7 9,868
Kewaunee Clay lLoam
1 2.94 715.0 * 982.9 267.9. 13,798
2 2.94 715.0 978.4 263.4 20,982

US EPA ARCHIVE DOCUMENT

30

5./0 —

HLA 6320-102

K Keo
0.454 258
0.477 2N
0.884 125
0.783 - 111
8.70 1,340

13.4 2,070
18.9 - 644
29.0 - 986
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HLA 6320-104
. L — i
[THP-(C - /-52482 :
Table 1
Summary of the Total Radicactivity Found
among the Soil Column Matrices
Individua) Radioactivity Applied to, Column (%)
Leachate™ oi
Column Leachate Section
Number Number Individual Total Number Individual Total Column Total
Plainfield Sand_
1 1 34.3 69.1 0 11.9 29.6 '98.7
2 24.1 ’ 1 5.9
3 7.8 2 3.0
4 3.1 3 2.6
4 3.2
S 3.0
2 1 36.3 58.5 0 17.0 39.1 87.6
2 12.4 1 10.2
3 6.9 2 4.5
4 2.9 3 3.4
4 2.0
5 2.0
California College Sandy Loam )
1 1 0.4 57.0 0 5.7 41.5 98.5 .
- 2 25.0 1 11.6
3 23.8 2 9.1
4 7.8 3 6.6
4 4.6
5 3.9 '
2 1 ND 51.9 0 5.6 45.0 96.9
2 19.7 1 11.0
3 17.3 2 9.7
4 14.9 3 7.1
4 5.8
5 5.7
’ Mississippi Silt Loam
1 1 0.3 14.8 0 11.8 81.5 96.3
2 3.0 1 12.8 :
3 8.8 2 15.3
4 2.1 3 14.3
4 16.5
5 10.8
2 1 1.1 14.8 ] 5.3 87.0 101.8
2 2.2 1 11.3
3 7.5 2 17.2
4 4.0 3 23.3
4 21.9
5 8.0
Kewaunee Clay toam
1 1 0.4 5.4 0 44.0 93.3 98.7
2 1.8 1 22.7
3 1.7 V4 19.3
4 1.5 3 4.6
4 1.8
5 0.9
2 1 0.3 4.4 0 41.6 83.0 93.4
2 1.8 1 25.4
3 1.5 4 12.7
4 0.8 3 6.5
4 1.9
5 0.9
ND Not detected.
2 Individual leachate values from Appendix C; Table C-VI.
b Individual soil values from Appendix D; Table D-V
Values for "a3" and "b" may vary slightly in other tables due to rounding. ’

- =./)] —



Mean Summary of Radioactivity Found in the Leachate®

Table 11

Mean Percent of Applied Radiocactivity

US EPA ARCHIVE DOCUMENT

V\X\
T
Leachate Extracted — i JLC Distribution found in the Leachate Extract b . Total b TO
Nurber  Leachate V-53482 Origin Area ) Area 2 Aree 3 AmbmmmmmwAmﬂwmlmm Leschate :(;.
plainfield Sand (BN
1 34 26 09 04 06 05 08 1.4 15 03 38 03 W (") o o R 35.5 L‘\]
2 1.3 M3 03 02 03 03 03 06 08 02 28 0.1 W o o .1 17.2 18.5 <
3 0.6 47 02 <©1 01 01 01 05 04 01 0.6 0.1 0w w o @.1 6.9 7.5 K\T\
4 05 21 o1 W W W 01 01 01 W 05 W W® W W @1 30 3.3 W
California College Sandy Loam ;%
1 NA M oM m NA " NA NA NA NA MM NA " NA M " 0.2* Y)
2 7.3 19 44 09 1.0 06 23 13 08 06 07 08 W 02 ) 0.1 15.5 2.8
3 7.4 13 19 06 04 04 25 09 09 05 05 28 0.1 03 0.4 o Bs 2.9
4 2.7 08 12 03 02 08 15 02 04 03 05 20 @ 02 OS5 ") 8.9 1.6 0
. Mississippi Silt Loam
1 NA M M M ) NA M M M M M MM m M ) "M 0.7
2 1.0 05 .1 W W W 05 W W W W 07 w ® o0 Q.1 1.7 2.7
3 1.5 1.6 o o W o 2.1 W ® w w31 w 0 0 .1 6.8 8.3
4 0.5 1.0 w W W W 06 W W W W 13 w W w0 .1 2.9 3.4
Kewawnee Clay Loem
1 M M om NA NA NA Y NA N Mmoom Mooom " (1) N 0.4*
2 0.9 02 91 W W 04 W W ® W 03 W ") <.1 0.9 1.8
3 0.7 02 W W W 05 W W W W 03 W W N 0 1.0 1.7
4 05 02 W W W W 03 W W o W 03 w0 w W 0 0.8 13

NA Not applicable (samples not analyzed).

ND Not detected.

a Mean of values in Appendix C; Table c-vI.

b Sum of values in this table.

$01-02¢9 VIH



Table 111

Mean Summary of Radioactivity Found in the Soit Sections” Al
Mean Percent of Applied Radioactivity ;\
h Section  Extracted ~YIE Distrthut ton fourel in.the Sort EXtrcE b Tota "X\
Munber —S0il VSYE T Origin Area ) | Ares rea ree Area > Area 6 Unresolved Jotal Soil |
z Plainfield Sand _ -
(1Y 0 1.3 12.0 0 o 0.3 0.1 0.8 0.1 ") ") 133 1%.6 ﬂt
1 0.8 8.7 @.1 ") 0.5 ") 0.2 ") ") o0 9.4 102 3
z 2 " "} NA A NA " M "} M M ) 3.8 |
: 3 NA ) M M NA MA A A M " " 3.0
4 MA N N M N NA A (v} ) ") M) 268 |
u 5 N N NA A NA Y N N ) ) A 25" g:)\
o California College Sandy Loam <L
0 1.0 3.9 ") ") 0.1 ") 0.7 w 0.2 ") 4.9 s.9 XN
a 1 2.8 7.2 " w 0.4 0 0.3 ") 0.7 o 8.6 ne N
2 2.9 5.9 o ") 0.3 W, ") » 0.4 0 6.6 9.5
3 1.1 3.9 w ") 8 ) 0 w0 1.3 w80 - X
> 4 NA NA NA NA NA A M M ") v} N 5.3°
5 NA NA NA " Mo NA M M NA M NA 48 ~
= . Mississippi Silt Loam ©
: 0 0.7 7.0 w0 0.4 ") w 0.5 ") w o 7.9 8.6
U 1 1.1 10.0 0.1 0.1 0.5 0.1 0.4 0 ") 0 1".2 12.3
2 1.0 13.7 0.1 w 0.8 w 02 . 06 o w0 15.4 1.4
“ 3 0.7 16.5 0.1 ") 0.7 o 0.6 ") 0.3 w0 182 - 189
< 4 0.7 17.6 0.1 o 0.8 0 0.1 0.1 o ") 18.7 19.4
5 0.4 8.2 0.1 0.1 0.2 0.3 0.2 0 o 0.1 9.2 9.6
{ Kewaunee Clay Loam .
0 9.0 32.6 o ") 0.4 ") 0.9 v ") ") 3.9 2.9
n 1 48 18.8 o ") 0.3 ") 0.2 0 o ) 9.3 .1
Ll 2 1.3 13.0 0.2 ") 0.7 0.2 0.1 0.1 0.7 o 150 163
3 0.2 5.6 0.1 ") 0.3 ") 0.2 0.1 S Q1 6.3 65 X
m. 4 M A NA NA NA NA MA M N M MA K
- 5 " A .M " " A N N N A A o &
e
—
4

NA Not licable (sanples not analyzed).
ND Not detected. e

a Mean of values in Apperdix D; Table D-V.
b Sum of values in this table.




[THP-HC [- V-S3482
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Table 1V

on of K, and K Values

Soil Organic Soil Weight in Column Void
Carbon ~Initial Saturated Volume
(%) (q) (ga) (q)

Plainfield Sand
0.176 949.8 ,161.9 212.1
0.176 950.1 ,164.7 214.6
California College Sandy Loam
0.706 909.8 1,146.1 236.3
0.706 910.1 1,140.4 230.3
Missigssippi Silt Loam
0.647 710.5 951.6 241.1
0.647 710.5 951.6 241.1
Kewaunee Clay Loam
2.94 715.1 949.2 234.1
2.94 715.1 960.6 | 245.5

609
742

881
939

3,346
3,340

9,686

11,688

HLA 6320-104

K Kee
0.418 238
0.555 315
0.709 100
0.779 110
4.37 675
4.36 674

13.2 449
16.0 544
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Soil

Summary of Radioactivity Found in the Soil. The mean summary values for the applied
radioactivity found in the soill are in Table III; individual values, detai}ed data
tables and calculation methods for the percentage of applied radioactivity found in
the soil are in Appendix D. ﬂtst of the radioactivity in the soil was extractable

and found in the organic extract. The mean extraction efficiency ranged from 65.8%
to 95.1%; the mean amount of radioactivity remaining in the extracted soil did not
exceed 5.4% of the applied activity. -

- Relative Distribution of Radioactivity Detected on the TLC Plate for the Soil

Extract. Autoradiographs of thF”TLC plates indicated the presence of at least eight
components in the soil extract: [Phe-'4C]-V-53482, material at the origin (Origin),
and Areas 1 through 6. A smal]l amount of radioactivity (a mean of 2.1% or less of
that applied) not corresponding to any distinct area was also observed (Unresolved)
in individual soil extracts.

Because of the low amount of radioactivity, some areas of radioactivity detected
by autoradiography were not visible on radioactivity imaging scans. However, based
on the autoradiographs, the areas not visible on the scans were quantified by a
radioanalytical imaging system. Representative imaging scans are in Figures 7
through 10. The mean and individual values for the relative distribution of
radiocactivity detected on the TLC plate are in Appendix D.

JLC Distribution of Radiocactivity Expressed as the Percentage of Radiocactivity
Applied to the Column. The mean values for the TLC distribution of radioactivity

expressed as the percentage of radioactivity applied to the column are in Table III;
individual values are in Appendix D. The mean total extractable radioactivity in
the soil corresponding to [Phe-!%C]-V-53482 was 12.8% (Plainfield Sand), 16.5%
- (California College Sandy Loam), 56.6% (Mississippi Silt Loam), and 63.7% (Kewaunee
Clay Loam) of that applied. The mean applied radioactivity corresponding to Origin
and Areas 1 through 6 did not exceed 3.2% (less than 0.01 ppm at the field
application rate) for any one section.

Confirmation of [Phe-'%C]1-V-53482 in thé Soil Extract. The presence of
[Phe-'"C]-V-53482 in the soil was confirmed by 2-D TLC and HPLC. A representative
chromatogram in Figure 12 shows!|the coelution of the V-53482 reference standard and
radioactive soil component.

Relative Mobility of the Test Material in Soil

The calculated K, and K. values|are in Table IV. The calculated soil TLC R, values
are summarized below.

California

Column Plainfield College Mississippi Kewaunee
Number Sand Sandy Loam Silt Loam Clay Loam
1 0.61 0.54 0.17 0.09
2 0.61 0.57 0.12 0.06
Mean 0.61 0.56 0.15 0.08 ’

- 3./7F—
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A mobility class based on mean estimated soil TLC R, value was assigned to the

soils used in this study.

Mobility Mobility Class
Soil Class Description
Plainfield Sand _ 3 Intermediate
California College Sandy Loam 3 Intermediate
- Mississippi Silt Loa 2 Low
Kewaunee Clay Loam 1 Immobile

For comparison, the mobility class of [Phe-'*C]-V-53482 was also determined using
the scheme for K values. The calculated K, values are summarized below:

Koc Mobility Class

Soil
Plainfield Sand 265 Medium
California College 118 High
Sandy Loam
Mississippi Silt 1,705 Low
Loam
Kewaunee Clay 816 Low

Loam

The mean R, value (0.35) for RP e-"C]-V-53482 corresponds to the mobility class 3

(Intermediate). This is in ¢

3./8 -~

_ ose comparison with the mobility class (Low) of the
- test material based on its mean K . value (726).
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CONCLUSIONS
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adioactivity found among the column matrices
(recovery of applied radioactivity) for the
1.8% indicating that any amount of test
adsorption to the column walls, or experimental
dioactivity ranged from 4.4% to 69.1% of that
to 93.3% for the soil. Less than 0.1% of the
the traps for volatile components. A small
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i soil container walls.
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Plainfield Sand and 0.2% for Calif
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The distribution of radioactivity
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mean total amount of leachate for
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Clay Loam were also similar (Table I). The
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applied radioactivity found in the
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percentage of applied radloact1v1ty found in the leachate are in Append1x C.
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Because of the low amount of radio:
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ctivity, some areas of radioactivity detected
on radioactivity imaging scans. However,
reas not visible on the scans were quantified
ive imaging scans are in Figures 3 through 6.
the relative distribution of radioactivity
pendix C.

lueés for the TLC distribution of radioactivity

oactivity applied to the column are in
Appendix C. The mean total extractable.
sponding to [THP-'“C]-V-53482 was 39.7%
College Sandy Loam), 3.1% (Mississippi Silt

) of that applied. The individual mean total
to Origin and Areas 1 through 12 did not

n converted to the normal field application

The presence of

[THP-T"C]-V-53482 in the leachate was confirmed by 2-D TLC and HPLC. A

representative chromatogram in Fig
reference standard and radioactive

Soil

Summary of Radioactivity Found in

ure 11 shows the coelution of the V-53482
leachate component.

the Soil. The mean summary values for the

~applied radioactivity found in the

detailed data tables and calculati
radioactivity found in the soil ar

the soil was extractable and found in the organic extract.

soil are in Table III; individual values and
on methods for the percentage of applied

in Appendix D. Most of the radioactivity in
The mean extraction

efficiency ranged from 69.5% to 96.9%; the mean amount of radioactivity remaining
in the extracted soil did not exceed 9.0% of the applied radioactivity.

- Relative Distribution of Radioactivity Detected on the TLC Plate for the Soil

Extract. Autoradiographs of the TLC plates jndicated the presence of at least

eight components in the soil extract:

(Origin), and Areas 1 through 6.

[THP-1“C]-V-53482, material at the origin
small amount of radioactivity (a mean of 0.1%

or less of that applied) not corresponding to any distinct area was also observed
(Unresolved) in individual soil extracts.

Because of the low amount of radioactivity, some areas of radioactivity detected

by autoradiography were not visibl

on radioactivity imaging scans. However,

based on the autoradiographs, the areas not visible on the scans were quantified

by a radioanalytical imaging syste
Figures 7 through 10. The mean an
distribution of radioactivity dete

. JLC Distribution of Radioactivity

m. Representative imaging scans are in
d individual values for the relative
cted on the TLC plate are in Appendix D.

Expressed as the Percentage of Radioactivity

Applied to the Column. The mean v
expressed as the percentage of rad
Table III; individual values are i
radioactivity in the soil correspo
Sand), 20.9% (California College S

alues for the TLC distribution of radioactivity
ioactivity applied to the column are in

n Appendix D. _The mean total extractable
nding to [THP-'°C]-V-53482 was 20.7% (Plainfield
andy Loam), 73.0% (Mississippi Silt Loam), and
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'70.0% (Kewaunee Clay Loam) of that
corresponding to Origin and Areas

(less than 0.01 ppm when converted
one area or 1.3% for any one secti
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applied. The individual applied radioactivity
1 through 6 did not exceed a total of 3.0%
to the normal field application rate) for any

on.

Confirmation of [THP-'“C1-V-53482 in the Soil Extract. The presence of

{THP-"C]}-V-53482 in the soil was ¢
chromatogram in Figure 12 shows th
and radioactive soil component.

Relative Mobility of the Test Mat

The calculated K, and K _ values ar
values are summarized below.

Column Plainfield
~ Number Sand
1 0.62
2 0.55
Mean 0.59

A mobility class based on mean est
soils used in this study.

Soil

Plainfield Sand
California College Sandy
Mississippi Silt Loam
Kewaunee Clay Loam

For comparison, the mobility class
the scheme for K__ values described
section. The cafculated Ko values

onfirmed by 2-D TLC and HPLC. A representative

e coelution of the V-53482 reference standard

rial in Soil

e in Table IV. The calculated soil TLC Ry

California

College Mississippi Kewaunee
Sandy Loam Silt Loam Clay Loam
0.59 0.30 0.12
0.55 0.30 0.10
0.57 0.30 0.11

imated soil TLC R, value was aSsigned to the

Mobility Mobility Class

Class Description

3 Intermediate

Loam 3 Intermediate
2 Low
2 Low

Q

of [THP-“C]fV-53482 was also determined using
in the Classification of Relative Mobility
are summarized below:

Soil Keoe Mobility Class
Plainfield Sand 277 Medium
California College 105 High .
Sandy Loam
Mississippi Silt 675 Low
Loam
Kewaunee Clay 497 Medium

Loam

The mean R, value (0.39) for HTHP-1
(Intermediate). This is in close
the test material based on its mea

“C1-v-53482 corresponds to the mobility class 3
comparison with the mobility class (Medium) of
n K, value (388). :

<)
Z‘_____
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CONCLUSIONS

Generally [THP-'“C]-V-53482 leached at different rates in the typical agricultural
soils used in this study. The mean amount of total applied radioactivity leached
from the soil columns for Mississippi Silt Loam and Kewaunee Clay Loam 314.8% and
4.9%, respectively) was lower than|that leached from Plainfield Sand an
California Sandy Loam (63.8% and 54.5%, res?ectively), and it was vice versa for
the amount of radioactivity retained in soil columns.

The‘mpbi1it¥ classification of V-53482 was low to intermediate and low to high
using calculated R; and K values, repectively.

‘The _amount of radioactivity at the end of the leaching phase in each soil section
or leachate fraction, corresponding to [THP-'"C]-V-53482 ranged from 24.9% to
76.1%. Several minor degradation components were observed at levels less than
0.01 ppm when converted to the normal field application rate. Volatile
components were not detected above |0.1% of the applied radioactivity.

Based on the results of this stydy,
of the column leaching of gPhe- C]
degradation half-life of the soil

leach in soil is low.

which is in good agreement with the results
V-53482 study gnd ased on the aerobic

etabolism study®, the potential for V-53482 to
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